The A2A receptor mediates an endogenous regulatory pathway of cytokine expression in THP-1 cells.
Adenosine is an endogenous nucleoside that regulates numerous cellular functions including inflammation. Adenosine acts via cell-surface receptors subtyped as A1, A2A, A2B, and A3. The A2A receptor (A2AR) has been linked to anti-inflammatory effects of adenosine. Furthermore, microarray analysis revealed increased A2AR mRNA in lipopolysaccharide (LPS)-stimulated monocytes. We hypothesized that endogenous adenosine inhibited LPS-mediated tumor necrosis factor (TNF) production via A2AR stimulation. Using THP-1 cells, our results demonstrated that LPS increased expression of cellular A2AR and adenosine. A2AR agonism with 2-p-(2-carboxyethyl)phenethylamino-5'-N-ethylcarboxamido adenosine (CGS 21680) after LPS decreased TNF production in a dose- and time-dependent manner, whereas A2AR antagonism significantly increased TNF and blocked the inhibitory effect of CGS 21680. This inhibitory pathway involved A2AR stimulation of cyclic adenosine monophosphate (cAMP) to activate protein kinase A, resulting in phosphorylation of cAMP response element-binding protein (CREB). Phospho-CREB had been shown to inhibit nuclear factor-kappaB transcriptional activity, as was observed with CGS 21680 treatment. Thus, following immune activation with LPS, endogenous adenosine mediates a negative feedback pathway to modulate cytokine expression in THP-1 cells.